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The purpose of this study is to determine epistemological beliefs of pre-service teachers who attend 
social studies and science and technology teaching programs; and to investigate how these beliefs 
varies regarding grade level, gender and departments. The sample of the study is composed of 300 
social studies, 260 science and technology pre-service teachers who attended Ataturk University Kazim 
Karabekir Education Faculty in 2013-2014 academic year. In the study, Epistemological Beliefs Scale 
that developed by Schommer (1990) and adapted to Turkish by Deryakulu and Oztiirk (2005) was used. 
According to the research findings it is determined that there are significant differences in 
epistemological beliefs of social studies and science and technology teachers regarding the variables 
of gender, department and grade level. Significant differences were found regarding gender in favor of 
females; between first and fourth grades social studies pre-service teachers, in favor of first graders; 
between first and fourth grades science and technology pre-service teachers, again, in favor of first 
graders. Regarding department variable it is determined that first grade social studies pre-service 
teachers have more sophisticated epistemological beliefs than fourt grade social studies pre-service 
teachers and both first and fourth graders of science and technology teaching department. 
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INTRODUCTION 

When changing and developing education understandings 
are historically examined we see many essential changes. 
The most important change of the last years is to 
internalizing the learner centered education philosoph. 
When we analyze the roots of this understanding we see 
some study areas that affect constructuvist approach 
which is popular in last years. One of these most affective 
inderdisciplinary areas isepistemology. With the integration 


of philosophy and education areas with eachother, 
studies on knowledge and learning increase and the 
epistemology concept appears as newly realized study 
area with its importance and place (Demir and Akinoglu, 
2010). Epistemology consists of episteme and logos 
words in Greek (Buehl and Alexander, 2001). Today, 
acknowledgements of nature of the knowledge and 
knowing (Hofer, 2001), and the process of gaining 
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knowledge (Schommer, 1994) are described with the 
term epistemology. Epistemology is a philosophical 
movement that inquiring knowledge and grounded on 
individual’s personal interpretations and epistemological 
beliefs on how individual learns and teaches. 
Epistemological belief is used for determining viewpoints 
on what is knowledge based on reality; how is it learned 
and taught; how to determine the accuracy of different 
and discordant knowledge; how to evaluate new 
knowledge; and how to understand substantial decisions 
that affect their own and others’ lives (Kuhn 1991; King 
and Kitchener, 1994). The concept epistemology is 
inquired by Perry at first. He took attention to four 
different positions related with epistemological beliefs 
during pre-service teachers’ training. Perry explains these 
situations as dualism, multiplism, relativism, and 
commitment. Dualistic individuals think that absolute 
rights and wrongs regarding nature of the knowledge and 
believe that knowledge come only from experts or 
authorities. When they think with multiplistic viewpoint in 
the next stage, they belive that some rights and wrongs 
could not be known in an absolute way and for this 
reason knowledge includes both ultimate truths and 
personal beliefs together. The other level individuals will 
take place in is relativistic view point. In this stage a 
substantial change comes up at individual epistemological 
mentality. Beyond their intuitions and personal opinios, 
individuals think that knowledge actualizes by constructing 
the meaning. There is no absolute truth anymore. 
Because, truth changes relatively depends on individuals’ 
personal interpretations. In the last stage, commitment, 
relalive thinking is still the key feature. But particular 
beliefs are more important than others and it is believed 
that commitment is actualized in more flexible manner 
(Brownlee, 2003). Because of the effectiveness of 
individuals’ beliefs on their behaviors and decisions, the 
belief concept has too often being emphasized in last 
years (Brown and Cooney, 1982). Individuals are 
classified in terms of having beliefs as developed or 
undeveloped. Individuals who have undeveloped 
epistemologic beliefs believe that knowledge is simple, 
consist of absolute facts and transferred by an authority. 
Individuals who have developed epistemologic beliefs on 
the other hand are tend to believe that knowledge is more 
complex and relative, its truthfulness depends on the 
context and rather than transferred facts by an authority, 
a continuously changing construct depents on social 
interactions (Bromme et al., 2010).Besides, students who 
have developed epistemological belifs use numereous 
and more qualified cognitive knowledge processing 
strategies; metacognitively control their learning level of 
teaching materials more often and correctly; show more 
academic success; having more academic attitudes to 
school; believe the usefulness of education more; and 
construct more complex, deep and sophisticated opinions 
(Deryakulu and Buyukozturk, 2005). Students’ 


undeveloped epistemological beliefs prevent the cricical 
aspects of learning. On the contrary, developed beliefs 
expedite high level learning and critical thinking 
(Schommer, 1994). For this reason, it is emphasized that 
epistemological beliefs have important effects on learning 
and teaching processes of individuals (Schommer, 1990; 
Deryakulu, 2004). The tendency in education about 
beliefs is to evaluate beliefs as factors conduct our 
behaviors. Based on the hypothesis beliefs could be 
changed, students to be more affective learners and 
actualize more qualified learnings can be provided and 
their academic success could be affected in a positive 
way and more importantly they could be more competent 
for lifelong learning and successful in various stages of 
their life. If we look from teachers’ aspect, by having 
teachers more sophisticated epistemological beliefs, we 
can make them improve their professional development 
more effectively and arrange more effective learning 
environments for their students (Karhan, 2007). 

Epistemological beliefs are one of the most important 
cognitive variables that affect learning-teaching 
processes. Research findings prove that epistemological 
beliefs are an important element of students’ learning 
(Hofer, 2001). Epistemological beliefs affect students’ 
academic success both directly and indirectly by the 
effect on their learning approaches (Cano, 2005). 
Researches also show that epistemological beliefs have 
important effect on person’s cognitive and metacognitive 
process (Schommer, 1994) and students’ motivation style 
to learn (Paulsen and Feldman, 1999). 

Epistemologic belief has such a remarkable impact on 
students’ learning that it has been investigated according 
to diffferent variables. There are several researches 
about gender variable (Chan and Elliot, 2002; Chan, 
2003; Conley et al., 2004; Deryakulu and Buyukozturk, 
2005; Terzi, 2005; Kurt, 2009; Gurol et al., 2010; Aypay, 
2011; Onen, 2011; Ozkal et al., 2011; Demir, 2012; Kose 
and Ding, 2012; Saban and Yuce, 2012; §eref et al., 
2012; Tagkin, 2012; Tumkaya, 2012; Bayrak, et al., 
2013; Biger et al., 2013). The studies examining 
epistomologic belief with department variable were 
conducted (Chan, 2003; Deryakulu and Buyukozturk, 
2005; Terzi, 2005; Can and Arabacioglu, 2009; Kurt, 
2009; Tumkaya, 2012). There are also studes 
investigating epsitemologic belief based on level of 
grades (Igiksal et al., 2007; Aypay, 2011; Onen, 2011; 
§eref et al., 2012; Aydemir et al., 2013) In the present 
study, epistomologic belief of prospective social studies 
teachers and prospective science teachers was 
investigated in terms of aforementioned three variables in 
detail. 

Purpse of the study 

The main purpose of this study is to determine the 
changing of social studies and science and technology 
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Table 1 . Epistemological Attitude Scale’s and its subdimensions’ disparities based on 
gender. 


Variable 

Group 

N 

M 

Sd 

df 

t 

P 

EBS 

Female 

Male 

277 

282 

121.22 

125.63 

20.65 

21.91 

558 

2.44 

.015 

Factor 1 

Female 

Male 

277 

282 

61.88 

64.01 

10.49 

11.10 

558 

2.32 

.020 

Factor 2 

Female 

Male 

277 

282 

21.61 

32.98 

6.36 

6.74 

558 

2.47 

.014 

Factor 3 

Female 

Male 

277 

282 

27.72 

28.63 

5.89 

6.11 

558 

1.78 

.074 


EBS: Epistemological Belief Scale; M: Means, Sd: Standard Deviation, df: degrees of 
freedom. 


pre-service teachers’ epistemological beliefs regarding 
gender, grade level and departments. 


METHODOLOGY 
Research design 

This correlational study was designed by quantitative approach. 
Researchers attempt to explore relationship between independent 
variable and dependent variable in quantitative research (Cohen et 
al., 2000). As a general rule, explaining or comprehending 
complicacies of existent phenomenon is aimed in correlational 
researches (McMillan and Schumacher, 2006). 

Exploring individual differences on variables is also applied in 
correlational study (Barker et al., 2002). Based on the nature of 
correlational study, gender, grade level and course type are 
assessed as a source of individual differences and differences in 
epistemological with regard to the gender and grade level are 
investigated. 


Population and sample 

The population of the study is composed of social studies, and 
science and technology pre-service teachers who attended Ataturk 
University Kazim Karabekir Education Faculty in 2013-2014 
academic year. The sample of the study is composed of 300 social 
studies pre-service teachers (150 first graders and 150 fourth 
graders) and 260 science and teachnology pre-service teachers 
(150 first graders and 110 fourth graders). There are 278 female 
and 282 male students in the study group. 


Data collection tool 

Epistemological Beliefs Scale is developed by Schommer (1990) 
and adapted to Turkish by Deryakulu and Ozturk (2002). Adapted 
scale consists of three factors and 35 items. Afterwards, to 
determine how the Epistemological Belif Scale’s three factor 
construct appropriate is, confirmatory factor analysis is made. For 
each factor in the scale Cronbach alfa internal coefficient of 


consistence accounted as in turn 0.84, 0.69, 0.64 and for the whole, 
0.81. According to exploratory factor analsis results 24 th item was 
extracted and the 10 th item removed to second factor from the first. 
The scale is three factored, consisting of 34 item and five likert type. 


Data analysis 

The independent t test and one way ANOVA were applied to 
compare the mean value of epistemological based on gender, 
grade level and course type. Overall, these analyses were 
conducted via SPSS 17.0. 


FINDINGS 

In this part of the study statistical findigs of the change of 
social studies and science and technology pre-service 
teachers’ epistemological beliefs regarding gender, grade 
level and departments took place (Table 1). 

As seen in Table 1 students’ epistemological beliefs 
(t< 558 )= 2.44, p< .05), factor 1 scores (t( 55 8)= 2.32, p< .05) 
and factor 2 scores (t( 55 8)= 2.47, p< ,05)differed 
significantly according to gender. With regard to the 
results of independent t test, performed to determine 
which groups these differences originate from, 
epistemological beliefs scores (M = 125.63, Sd = 21.91), 
factor 1 scores (M = 64.01, Sd = 11.10) and factor 2 
scores (M = 32.98, Sd = 6.74) for male students were 
higher than those of female students. Therefore, these 
results were commented as the source of observed 
differences (Table 2). 

According to results of independent t test, students’ 
epistemological beliefs (t( 55 8)= 2.62, p< .05), factor 1 
scores (t( 5 58 )= 2.71, p< .05) and factor 2 scores (t( 55 8)= 
2.60, p< .05) differed significantly with regard to the type 
of department. Epistemological beliefs scores (M = 
126.01, Sd = 23.51), factor 1 scores (M = 64.29, Sd = 
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Table 2. Epistemological Attitude Scale’s and its subdimensions’ disparities based 
on program type. 


Variable 

Group 

N 

M 

Sd 

df 

t 

P 

EBS 

Social 

Science 

300 

260 

121.28 

126.01 

19.13 

23.51 

558 

2.62 

.009 

Factor 1 

Social 

Science 

300 

260 

61.82 

64.29 

9.40 

12.17 

558 

2.71 

.007 

Factor 2 

Social 

Science 

300 

260 

31.64 

33.08 

6.56 

6.55 

558 

2.60 

.010 

Factor 3 

Social 

Science 

300 

260 

27.82 

28.63 

6.33 

5.61 

558 

1.58 

.113 


EBS: Epistemological Belief Scale; M: Means, Sd: Standard Deviation, df: degrees of 
freedom. 


Table 3. Epistemoiogicai Attitude Scale’s and its subdimensions’ disparities based on grade level. 



Source of Variance 

SS 

df 

MS 

F 

P 

Bonferroni Test 


Between groups 

68031.47 

3 

22677.15 



1-2, 1-3, 1-4, 3- 
4,2-3 

EBS 

Within groups 

187756.34 

556 

337.69 

67.15 

.000 


Total 

255787.82 

559 





Between groups 

13465.72 

3 

4488.57 



1-2, 1-3, 1-4, 2- 
3, 3-4 

Factor 1 

Within groups 

52268.75 

556 

94.00 

47.74 

.000 


Total 

65734.48 

559 





Between groups 

5582.45 

3 

1860.81 



1-2, 1-3, 1-4, 2- 
3, 2-4 

Factor 2 

Within groups 

18696.23 

556 

33.62 

55.33 

.000 


Total 

24278.68 

559 





Between groups 

4978.56 

3 

1659.52 



1-2, 1-3, 1-4, 2- 
3, 2-4, 3-4 

Factor 3 

Within groups 

15270.43 

556 

27.46 

60.42 

.000 


Total 

20248.99 

559 





EBS: Epistemological Belief Scale; SS: Sum of Squares, MS: Means of Squares, df: degrees of freedom. 


12.17) and factor 2 scores (M = 33.08, Sd = 6.55) for the 
science teaching students were higher than the social 
studies students. In addition results indicated that there 
were not significantly differences in factor 3 according to 
the type of department (t( 5 58 )= 1.58, p> .05). 

One-way analysis of variance was used to determine 
whether epistemological belief scores, factor 1, factor 2 
and factor 3 scores varied with grade level or not (Table 
3). The results of one way analysis of variance indicated 
significant differences among groups for epistemological 
belief scores (F (3i 55 6 )= 67.15, pc.001), for factor 1 scores 
(F( 3 , 556 )= 47.74, pc.001), for factor 2 scores (F (3! 55 6) = 


55.33, pc.001), and for factor 3 scores (F (3i 55 6 )= 60.42, 
pc.001). Bonferroni post hoc analysis was employed to 
investigate those groups among which there was a 
difference. According to the results of Bonferroni 
analysis, those differences stem from lower scores of 1 th 
grade social studies students than 4 th grade social 
studies students, 1 th and 4 th grade science teaching 
students for all subscales and total scale. Additionally, 
epistemological belief scores, factor 1, factor 2 and factor 
3 scores for 4 th grade social studies students were higher 
than 1 th grade science teaching students. Finally, 
epistemological belief scores, factor 1, factor 2 and factor 
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Table 4. Epistemological Attitude Scale’s and its subdimensions’ disparities based 
on social studies first and fourth graders. 


Variable 

Group 

N 

X 

Sd 

df 

t 

P 

EBS 

Social 1 

Social 4 

150 

150 

107.09 

135.48 

8.76 

15.89 

298 

19.16 

.000 

Factor 1 

Social 1 

Social 4 

150 

150 

55.59 

68.04 

6.40 

7.65 

298 

15.28 

.000 

Factor 2 

Social 1 

Social 4 

150 

150 

27.62 

35.66 

5.20 

5.18 

298 

13.40 

.000 

Factor 3 

Social 1 

Social 4 

150 

150 

23.87 

31.77 

5.22 

4.57 

298 

13.82 

.000 


EBS: Epistemological Belief Scale; M: Means, Sd: Standard Deviation, df: degrees of 
freedom. 


Table 5. Epistemological Attitude Scale’s and its subdimensions’ disparities based on 
science and technology first and fourth graders. 


Variable 

Group 

N 

X 

Sd 

df 

t 

P 

EBS 

Science 1 

Science 4 

150 

110 

122.46 

130.86 

22.12 

24.55 

258 

2.88 

.004 

Factor 1 

Science 1 

Science 4 

150 

110 

62.63 

66.56 

11.56 

12.66 

258 

2.59 

.010 

Factor 2 

Science 1 

Science 4 

150 

110 

31.96 

34.62 

6.37 

6.49 

258 

3.30 

.001 

Factor 3 

Science 1 

Science 4 

150 

110 

27.86 

29.67 

5.18 

6.02 

258 

2.58 

.010 


EBS: Epistemological Belief Scale; M: Means, Sd: Standard Deviation, df: degrees of 
freedom. 


3 scores for 1 th grade science teaching students were 
lower than 4 th grade science teaching students. These 
results could be assessed as the source of observed 
differences (Table 4).The independent t test was 
employed to explore whether or not there were significant 
differences between 1 th and 4 th grade students’ scores for 
social candidates. The results of independent t test 
demonstrated there were significant differences between 
1 th and 4 th grade social studies students’ EBS scores 
(t ( 298 )= 19.16, p< .001), factor 1 scores (t ( 2 98 )= 15.28, p< 
.001), factor 2 scores (t (29 8)= 13.40, p< .001) and factor 3 
scores (t (29 8)= 13.82, p< .001).Epistemological belief 
scores(M =135.48,Sd=15.89), factor 1 scores (M = 68.04, 
Sd = 7.65), factor 2 scores (M = 35.66, Sd = 5.18) and 
factor 3 scores (M = 31.77, Sd= 4.57)for 4 th grade 
students were higher than those of other 1 th grade 


students scores (Table 5). 

There appeared significant differences between1 th and 
4 th grade science teaching students’ EBS scores (t( 2 58 )= 
2.88, p< .05), factor 1 scores (t (25 8)= 2.59, p< .05), factor 2 
scores (t ( 2 58 )= 3-30, p< .05) and factor 3 scores (t( 2 58 )= 
2.58, p< .05). Moreover, epistemological belief scores (M 
=130.86, Sd= 24.55), factor 1 scores (M = 66.56, Sd = 
112.66), factor 2 scores (M = 34.62, Sd = 6.49) and factor 
3 scores (M = 29.67, Sd= 6.02) for 4thgrade students 
scores were higher than those of other 1 th grade students 
scores. 


RESULTS AND DISCUSSION 

While epistemological beliefs affects people’s all 
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decisions and the reasons of the behaviors because of 
these decisions for their life, their epistemological beliefs’ 
formation and development are also affected by mental 
development, culture, family, environment, age, education 
level, learning area and gender (Deryakulu, 2004; Bayrak 
et al., 2013). This study is made to put forth the social 
studies and science and technology pre-service teachers’ 
epistemological beliefs differentiated or not regarding 
gender, grade level and departments. Obtained findings 
showed that there are significant differences in socal 
studies and science and technology pre-service teachers’ 
epistemological beliefs regarding gender, departments 
and grade level. Obtained results are presented below in 
details. 

When we examine the distribution of epistemological 
beliefs, male students’ points are higher than the 
females’. If we think that low points mean maturity of the 
epistemological beliefs according to scale, we can say 
that female students’ epistemological beliefs are more 
mature than male students’. The least maturity that female 
pre-service teachers show is the dimension learning 
depends on effort (first dimension). But the most maturity 
that female pre-service teachers show is the dimension 
learning depends on ability (second dimension). This 
result is similar to Kose and Ding (2012)’s and Gurol et al 
(2010)’s studies that done with pre-service teachers. The 
least maturity that male pre-service teachers show like 
females is the dimension learning depends on effort. But 
the most maturity that female pre-service teachers show 
is the dimension there is only one truth (third dimension). 
In this study when we look at female and male pre¬ 
service teachers’ points related with the subdimensions in 
comparison; it is determined that in Learning Depends on 
Effort and Learning Depends on Ability dimensions, there 
is significant differences in favor of female pre-service 
teachers. It is determined that in these two dimensions 
males’ points are higher than females’. That means 
females have more sophisticated beliefs than males. 
While we encounter the studies with different 
epistemological studies and samples show females have 
higher degree epistemological beliefs (Deryakulu and 
Buyukozturk, 2005; Terzi, 2005; Kurt, 2009; Onen, 2011; 
Saban and Yuce, 2012; Tagkin, 2012; §eref et al., 2012); 
there are also some studies show that males have higher 
degree epistemological beliefs (Gurol et al., 2010, Aypay, 
2011; Ozkal et al., 2011; Bayrak et al., 2013). On the 
contrary, there are studies put forth that epistemological 
beliefs do not differ regarding gender variable (Chan and 
Elliot, 2002; Chan, 2003; Conley et al., 2004; Demir, 
2012; Tumkaya, 2012; Biger et al., 2013). As it seen, in 
terms of the relationship between gender and 
epistemological beliefs there are many contradicting 
research results in the literature. The reason of the 
inconsistencies might be cultural factors, studying with 
different sample groups, using different data collection 
tools, and intergroup differentiation of pyscometric 


features in measurements (Yegilyurt, 2013). 

At the and of the statistical analyses, regarding 
department variable it is determined that there is 
significant differences between social studies and 
science and technology pre-service teachers' scientific 
epistemological belifs in the dimensions of Learning 
Depends on Effort and Learning Depends on Ability, in 
favor of social studies pre-service teachers. In these two 
dimensions it is determined that science and technology 
pre-service teachers' points are higher than social studies 
pre-service teachers. That means social studies pre¬ 
service teachers have higher level matured episte¬ 
mological beliefs. There is no significant difference 
determined in the last dimension: There is Only One 
Truth. When we examine the researches in the literature 
we see different results between the department variable 
and the subdimensions of epistemological beliefs. Terzi 
(2005)'s research show that social studies pre-service 
teachers have more positivist science understanding than 
the science-literature students. 

Deryakulu and Buyukozturk (2005) proved that social 
studies and classroom teaching students have more 
maturated epistemological beliefs comparing with 
Computer Education and Instructional Technology 
students. Can and Arabacioglu (2009) in their study with 
mathematics and science education pre-service teachers, 
found significant differences in favor of mathematics pre¬ 
service teachers. Tumkaya (2012) determined that social, 
science and health sciences students have different 
epistemological belifs in all three dimensions. In the first 
dimension, social sciences students are higher than 
science and healt science students; in the second 
dimension heath science students are higher than social 
sciences and science students; and in the third dimension 
science students are higher than health sciences and 
social sciences students in terms of sophistication of 
epistemological beliefs. Kurt (2009) determined that 
students in quantitative areas have more sophisticated 
beliefs than students in qualitative areas. But in contrast 
with the studies like above, there are studies in the 
literature show no significant difference in epistemological 
beliefs of students in different departments (Chan, 2003). 

According to another study there are significant 
differences between epistemological belief levels and 
grade variable in terms of both in groups and between 
groups. At the end of the statistical analyses, the 
significant difference is like that: For all the sub 
dimensions and the general results of the Epistemological 
Beliefs Scale first grade social studies pre-service 
teachers’ points are lower than fourth grade social 
studies pre-service teachers’ and both first and fourth 
grade science and technology pre-service teachers’ 
points. When the scale’s point scoring system is taken 
into consideration this result shows that there is a 
significant difference in favor of social studies pre-service 
teachers and they have more sophisticated belief than 
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the other groups. According to one between groups 
statistical result, for the all three sub dimensions, fourth 
grade social studies pre-service teachers’ points are 
higher than first class science and technology pre-service 
teachers’; and for this reason, they have less 
sophisticated epistemological beliefs than first grade 
science and technology pre-service teachers. According 
to one another between groups result, first grade science 
and technology pre-service teachers’ points are lower 
than fourth grade science and technology pre-service 
teachers. That means they have more sophisticated 
beliefs than fourth grade science and technology pre¬ 
service teachers. In group statistical analyses show 
following results: total epistemological beliefs points and 
for all three sub dimensions there is significant difference 
in favor of first grade science and technology pre-service 
teachers. The points of first grade science and technology 
pre-service teachers are significantly lower than the 
points of fourth grade science and technology pre-service 
teachers. According to this result it could be said that first 
grade science and technology pre-service teachers’ 
epistemological beliefs are more sophisticated than fourth 
graders’. While literature supports our results for the 
dimension Learning Depends on Ability, contradicts with 
the other two dimensions. It could be thought that the 
reasons of lower level of epistemological sophistication of 
fourth graders are preparing lots of central examinations 
like KPSS and ALES, by doing that getting far from those 
terms’ courses relatively, and as last grade students 
overcome by languor psychologically. When the studies 
related with epistemological beliefs in literature are 
examined from the point of grade variable, we come 
across many studies that support our resuts (§eref et al., 
2012; Aydemir et al., 2013); but on the other hand, there 
are some contradicting studies (l§iksal et al., 2007; 
Aypay, 2011; Onen, 2011) in the literature. 

When epistemological beliefs and its sub dimensions 
are examined it is seen that different results are obtained 
and there is no consistency. The reason of this might be 
many environmental factors like different teachers, 
accordingly different teacher attitudes, difficulty level of 
the course, perceived class atmosphere, study and 
evaluation contidions (Tumkaya, 2012), methods and 
strategies that teachers use in classes, school’s facilities, 
and general success level of class. 


Implications 

1. Course contents should be revised in Education 
faculties and and given place to implementations for 
developing these beliefs. 

2. When the literature is examined it could be seen that 
there are limited number of qualitative studies. For this 
reason it must be concentrated on qualitative studies also 
for reaching detailed results for the reasons of students’ 


epistemological beliefs. 

3. And lastly, for students to have sophisticated 
epistemological beliefs, at least starting with the 
elementary education, multidirectional, quizzical, critical 
and creative thinking activities should be chosen and 
students should be directed to make researches. 
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